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(54) NOISE FILTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a noise 
reducing effect while making a whole system small. 
SOLUTION: The noise filter 13 arranged among power 
source lines 11a, 11b and 11c connecting a three-phase 
AC power source 1 1 to power electronic equipment 12 is 
constituted by providing inter-phase capacitors 14a, 14b 
and 14c for reducing a normal mode noise which mainly 
occurs from equipment 1 2, a filter circuit constituted by 
including a common mode choke coil, canceller ground 
capacitors 16a, 16b and 16c for working as a bypass to 
return noise generated from the equipment 1 2 to the 
grounded terminal 1 2a of the equipment 1 2 without 
passing through an AC power source 1 1 and a canceller 
1 8 for permitting the common mode noise flowing in the 
respective phases of the power source lines to easily 
flow into the grounded terminal 1 2a. 




http://www1 9.ipdl jpo.go jp/PAl /result/detail/main/wAAA3Ka48XDA41 2244272P... 2004/06/21 

! 



JP.2000-244272.A [CLAIMS] 



1/2 i? 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the noise filter which intervenes all over power-source Rhine which connects 
between a power source and electrical machinery and apparatus The filter circuit constituted 
including the common mode choke coil, and the capacitor for noise absorption connected 
between said power-source Rhine in order to reduce a normal mode noise, The touch-down 
capacitor for cancellers formed so that between said power-source Rhine and earth terminals of 
said electrical machinery and apparatus might be connected electrically, The noise filter 
characterized by having the canceller which draws the noise component which intervenes all 
over said power-source Rhine, and is generated with said electrical machinery and apparatus in 
the earth terminal of the electrical machinery and apparatus concerned through said touch-down 
capacitor for cancellers. 

[Claim 2] A canceller is a noise filter according to claim 1 characterized by being wound and 
constituted so that insertion or the turn ratio of each Rhine may be set to 1:1, where touch- 
down Rhine and said power-source Rhine for having an annular magnetic-substance core and 
connecting between the touch-down capacitor for cancellers and the earth terminal of an 
electrical machinery and apparatus to this magnetic-substance core are put in block. 
[Claim 3] A canceller is a noise filter according to claim 1 characterized by being wound and 
constituted so that insertion or a turn ratio may be set to 1:1 in the things of an inphase among 
touch-down Rhine for having two or more annular magnetic-substance cores, and connecting 
between the touch-down capacitor for cancellers, and the earth terminal of an electrical 
machinery and apparatus to each magnetic-substance core, and power-source Rhine. 
[Claim 4] A filter circuit is a noise filter given in claim 1 thru/or any of 3 they are. [ which is 
characterized by being constituted using one common mode choke coil which has a ferrite core ] 

[Claim 5] A filter circuit is a noise filter given in claim 1 thru/or any of 3 they are. [ which is 
characterized by being constituted as a T mold filter which combined two common mode choke 
coils which have a ferrite core, and touch-down capacitors ] 

[Claim 6] The touch-down capacitor which constitutes T mold filter in a noise filter according to 
claim 5 is a noise filter characterized by using the touch-down capacitor for cancellers. 
[Claim 7] A noise filter given in claim 1 thru/ or any of 6 they are. [ which is characterized by 
considering a filter circuit, the capacitor for noise absorption, the touch-down capacitor for 
cancellers, and a canceller as the configuration contained in the metal case for an electrical 
machinery and apparatus ] 

[Claim 8] A noise filter given in claim 1 thru/or any of 6 they are. [ which is characterized by 
containing and carrying out the modularization of a filter circuit, the capacitor for noise 
absorption, the touch-down capacitor for cancellers, and the canceller into metal casing ] 
[Claim 9] The noise filter characterized by being filled up with the insulating material which 
consists of resin or a gel ingredient in metal casing in a noise filter according to claim 8. 
[Claim 10] The noise filter characterized by preparing wrap covering for these filter circuits and 
a canceller in order to prevent that an insulating material contacts a filter circuit and a canceller 
in a noise filter according to claim 9. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the noise filter which used the common mode 

choke coil. 

[0002] 

[Description of the Prior Art] For example, when preparing a noise filter in the power-source 
input part of a power electronics device, considering as circuitry as shown in drawing 12 
conventionally is performed. In this drawin g 1 2 , namely, the noise filter 3 prepared between the 
three-phase-alternating-current power source 1 and the power electronics device 2 While 
connecting the touch-down capacitors 5a, 5b, and 5c by which common mode noise flows to the 
power-source Rhine [ of AC power supply 1 concerned ]a [ 1 ] and 1b t and load side of the 
common mode choke coil 4 which intervened in 1c It considers as the configuration which 
connected the interphase capacitors 6a, 6b, and 6c for reducing a normal mode noise to the 
power-source side of the common mode choke coil 4. 

[0003] The common mode noise which the power electronics device 2 is equipped with the load 
8 driven by the switching section 7 and this switching section 7, and is generated in the 
switching section 7 concerned It reveals to a ground through the stray capacity C1 between the 
switching section 7 and the metal case 9 of the power electronics device 2, or the stray capacity 
C2 between a load 8 and the metal case 9. It is going to flow the closed circuit of turning around 
power-source Rhine 1a, 1b, and 1c from a power source 1, and returning to the switching section 
7 again. On the other hand, the common mode choke coil 4 shows a high impedance to common 
mode noise, and serves for common mode noise to bar flowing through power-source Rhine 1 a, 
1b, and 1c. 

[0004] The impedance of this common mode choke coil 4 is mainly decided by the permeability 
of core materials, or the number of turns of a coil, and the noise reduction effectiveness 
becomes large, so that an impedance is large, in this case, although it becomes general to use a 
cheap ferrite for the core materials of the common mode choke coil 4 and it is [ come out and ], 
in order to obtain a bigger impedance, the ingredient of high permeability may be used rather 
than a ferrite like nano crystal soft magnetic materials 

[0005] In addition, the touch-down capacitors 5a, 5b, and 5c commit the bypass for not passing 
along a power source 1 but passing the common mode noise revealed from the switching section 
7 to earth terminal 2a of the power electronics device 2. Similarly, the interphase capacitors 6a, 
6b, and 6c commit the bypass for not passing along a power source 1 but passing a normal mode 
noise to earth terminal 2a of the power electronics device 2. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, when a general ferrite is used as core 
materials of the common mode choke coil 4 which constitutes the above-mentioned noise filter 
3, while reduction of cost can be realized, there is a situation that the permeability becomes low 
for example, compared with nano crystal soft magnetic materials, therefore, the configuration 
which made [ many ] those coil number of turns when the impedance of the common mode 
choke coil 4 was set as a big value in order to aim at improvement in the noise reduction 
effectiveness — not adopting — it did not obtain but there was a trouble that enlargement of 
the common mode choke coil 4 was no longer avoided for this reason. 

[0007] Furthermore, with the above configurations, since the impedance of the common mode 
choke coil 4 would fall [ a frequency ] sharply to a noise several MHz or more as a result of the 
stray capacity between each coil increasing according to increase of coil number of turns, the 
trouble that the engine performance as a noise filter fell had also been caused. On the other 
hand, although means, such as using core materials with high permeability (for example, said nano 
crystal soft magnetic materials), are also taken since coil number of turns are reduced and the 
common mode choke coil 4 is miniaturized, generally, compared with a ferrite, such an ingredient 
will have quite high cost, therefore will cause the cost rise of the noise filter 3 whole. 
[0008] This invention is made in view of the above-mentioned situation, and the purpose is in 
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offering the noise filter which can improve the noise reduction effectiveness now, attaining the 

whole miniaturization. 

[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention 
according to claim 1 In the noise filter which intervenes all over power-source Rhine which 
connects between a power source and electrical machinery and apparatus The filter circuit 
constituted including the common mode choke coil, and the capacitor for noise absorption 
connected between said power-source Rhine in order to reduce a normal mode noise, The 
touch-down capacitor for cancellers formed so that between said power-source Rhine and earth 
terminals of said electrical machinery and apparatus might be connected electrically, It 
intervenes all over said power-source Rhine, and considers as the configuration equipped with 
the canceller which draws the noise component generated with said electrical machinery and 
apparatus in the earth terminal of the electrical machinery and apparatus concerned through said 
touch-down capacitor for cancellers. 

[0010] Thus, in the constituted noise filter, it becomes possible from the noise reduction 
effectiveness by the canceller joining further the noise reduction effectiveness by the filter 
circuit and the capacitor for noise absorption to reduce a noise more effectively. Moreover, 
since the capacitance of the touch-down capacitor for cancellers can be made small and this 
can also be miniaturized while becoming possible to make low the inductance of the inductance 
component which constitutes a filter circuit and being able to miniaturize the filter circuit sharply 
compared with the conventional general filter circuit, the whole miniaturization can be realized 
even if it is in the condition that the canceller was added. 

[001 1] In this case, like invention according to claim 2, it can have an annular magnetic- 
substance core for said canceller, and to this magnetic-substance core, it can wind and 
constitute so that insertion or the turn ratio of each Rhine may be set to 1:1, where touch-down 
Rhine and said power-source Rhine for connecting between the touch-down capacitor for 
cancellers and the earth terminal of an electrical machinery and apparatus are put in block. 
[001 2] According to this configuration, the common mode noise which flows power-source Rhine 
comes to generate alternating current magnetic flux in the magnetic-substance core of a 
canceller, and the electromotive force which is going to pass a current to the opposite sense 
occurs in touch-down Rhine with the sense with which common mode noise flows synchronizing 
with the above flux reversal. For this reason, the common mode noise generated from the 
electrical machinery and apparatus comes to flow to the earth terminal of an electrical 
machinery and apparatus again through the touch-down capacitor for cancellers, and, thereby, 
reduction of the above-mentioned common mode noise comes to be realized. In this case, since 
what is necessary is just to prepare a magnetic-substance core in order to obtain the function 
of a canceller, since it is not necessary to give many coils to this magnetic-substance core, 
moreover, the further whole miniaturization is realizable [ the rise of a manufacturing cost can be 
controlled now, and ]. 

[0013] Moreover, like invention according to claim 3, it has two or more annular magnetic- 
substance cores for said canceller, and to each magnetic-substance core, among touch-down 
Rhine for connecting between the touch-down capacitor for cancellers, and the earth terminal of 
an electrical machinery and apparatus, and power-source Rhine, it can wind and the things of an 
inphase can also be constituted so that insertion or a turn ratio may be set to 1:1. According to 
this configuration, in each of touch-down Rhine inserted in or wound around each magnetic- 
substance core, a current which also cancels the normal mode noise of each phase also comes 
to occur at the same time [ both ] a current occurs so that the common mode noise which flows 
each phase of corresponding power-source Rhine may be canceled. Thus, as a result of the 
reduction effectiveness^ working also to the normal mode noise which drops off only by common 
mode noise, it comes to be able to make small capacity of the capacitor for noise absorption 
formed in order to reduce a normal mode noise, and the further whole miniaturization can be 
realized. And since the number of the line which it lets pass to each magnetic-substance core 
decreases, each magnetic-substance core can be miniaturized now and the much more whole 
miniaturization can be attained. 
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[0014] Like invention according to claim 4 f said filter circuit can also be constituted using one 
common mode choke coil which has a ferrite core. According to this configuration, since what is 
necessary is just to use a cheap ferrite core in order to acquire the above noise reduction 
effectiveness etc., low cost-ization can be realized. 

[0015] It can also constitute as a T mold filter which combined two common mode choke coils 
which have a ferrite core for said filter circuit, and touch-down capacitors like invention 
according to claim 5. According to this configuration, the bigger noise reduction effectiveness 
comes to be acquired compared with the case where one common mode choke coil constitutes a 
filter circuit. 

[001 6] In this case, the touch-down capacitor for cancellers may be used for the touch-down 
capacitor which constitutes the above-mentioned T mold filter like invention according to claim 
6. While according to such a configuration being able to reduce components mark and being able 
to reduce a manufacturing cost, the further whole miniaturization is also realizable. 
[0017] Like invention according to claim 7, it is good also as a configuration which contains a 
filter circuit, the capacitor for noise absorption, the touch-down capacitor for cancellers, and a 
canceller in the metal case for an electrical machinery and apparatus. According to this 
configuration, since it will be arranged at a place with the filter circuit nearest to a noise 
generation source which is a noise reduction means, the level of the noise emitted to space from 
power-source Rhine which connects between a noise reduction means and the noise generation 
sources in an electrical machinery and apparatus can be controlled as much as possible. 
[0018] Like invention according to claim 8, it is good also as a configuration which contains and 
carries out the modularization of a filter circuit, the capacitor for noise absorption, the touch- 
down capacitor for cancellers, and the canceller into metal casing. Since the noise emitted to 
space can be covered with metal casing from wiring to which between each component part for 
a noise filter is connected according to this configuration, a radiated noise can also be reduced 
in addition to the conduction noise which flows to a power source. Moreover, according to such 
1 modularization, whole occupied volume or occupancy area can be compressed now, and the 
noise reduction effectiveness also comes to go up by connecting between each component part 
with the shortest wiring much more. Furthermore, since the whole becomes one component, an 
advantage, like handling becomes easy comes out. 

[0019] It is good also as a configuration filled up with the insulating material which consists of 
resin or a gel ingredient in the above-mentioned metal casing like invention according to claim 9. 
Since it will be fixed by the component part of a noise filter by the insulating material according 
to this configuration, the vibratility-proof of the noise filter concerned improves. 
[0020] In order to prevent that the above-mentioned insulating material contacts a filter circuit 
and a canceller like invention according to claim 10, it is good also as a configuration which 
prepares wrap covering for these filter circuits and a canceller. Since the air space of a 
dielectric constant smaller than an insulating material will be formed in the surroundings of a 
filter circuit and a canceller according to this configuration, and the stray capacity in connection 
with a filter circuit and a canceller becomes small and can prevent those impedance falls, the 
noise reduction effectiveness can be demonstrated good. 
[0021] 

[Embodiment of the Invention] (Gestalt of the 1 st operation) It explains hereafter, referring to 
drawing 1 about the 1 st example of this invention. In drawing 1 , the noise filter 1 3 for removing 
the noise superimposed on power-source Rhine 11a, 11b, and 1 1c of AC power supply 1 1 
concerned is formed between the three-phase-alternating-current power source 1 1 and the 
power electronics device 12 which is an electrical machinery and apparatus. This noise filter 13 
has the following composition. 

[0022] That is, in a noise filter 13, the interphase capacitors 14a, 14b, and 14c (equivalent to the 
capacitor for noise absorption as used in the field of this invention) in power-source Rhine 11a, 
11b, and 11c most connected to the location by the side of AC power supply 1 1 are formed in 
order to reduce the normal mode noise mainly generated from the power electronics device 1 2. 
Moreover, the filter circuit 15 by which it was placed between the locations by the side of the 
load of the above-mentioned interphase capacitors 14a, 14b, and 14c in power-source Rhine 
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11a, 1 1b f and 1 1c is the thing equipped with the common mode choke coil for reducing the 
common mode noise mainly revealed to an AC-power— supply 1 1 side, and determines the degree 
according to the noise level to generate. Using the primary filter circuit which consists of one 
common mode choke coil, when a noise level is comparatively low, when a noise level is 
conversely high, specifically, the high order filter circuit which consists of two or more sets of 
common mode choke coils and a touch-down capacitor is used. 

[0023] Furthermore, in a noise filter 13, the touch-down capacitors 16a, 16b, and 16c for 
cancellers connected to the location by the side of the load of the above-mentioned filter circuit 
15 in power^source Rhine 11a, 11b, and 11c commit the bypass for returning the noise 
generated from the power electronics device 12 to earth terminal 12a of the power electronics 
device 1 2 concerned, without letting AC power supply 1 1 pass. The touch-down capacitors 1 6a, 
16b, and 16c for these cancellers are connected to power-source Rhine 11a, 11b, and 11c where 
an end side corresponds, respectively, and the other end side is connected to the terminal Qa of 
a canceller 18 through touch-down Rhine 17 in common. 

[0024] It connects with the location by the side of a load 12 most the above-mentioned 
canceller 18 can be set to power-source Rhine 11a, 11b, and 11c — The common mode noise 
which flows to each phase of power-source Rhine 11a, 11b, and 1 1 c is detected. In order to 
make it easy to flow into earth terminal 1 2a of the power electronics device 1 2 through the 
touch-down capacitors 1 6a, 1 6b, and 1 6c for cancellers, this It has the composition of generating 
electromotive force between the terminal Qa to which said touch-down Rhine 1 7 was connected, 
and the terminal Qb connected to the earth terminal 1 2a concerned. 

[0025] On the other hand, the power electronics device 12 is equipped with the load 20 driven by 
the switching section 19 and this switching section 19, and the common mode noise generated in 
the switching section 19 concerned will be revealed to a ground through the stray capacity C1 
between the switching section 19 and the metal case 21 of the power electronics device 12, or 
the stray capacity C2 between a load 20 and the metal case 21. 

[0026] Thus, although the common mode noise to reveal tends to flow the closed circuit of 
turning around power-source Rhine 11a, 11b, and 11c from AC power supply 11, and returning to 
the switching section 19 again Since the noise filter 13 constituted including a filter circuit 15 
and a canceller 18 equipped with the common mode choke coil in which a high impedance is 
shown to the common mode noise is formed The situation where the common mode noise 
concerned flows through power-source Rhine 11a, 11b, and 11c comes to be prevented 
effectively. 

[0027] According to the above-mentioned configuration, in order for the noise reduction 
operation by the canceller 18 to join further the noise reduction operation by the interphase 
capacitors 14a, 14b, and 14c and the filter circuit 15, the noise reduction effectiveness will 
improve compared with the conventional common noise filter. And since the inductance of the 
common mode choke coil which constitutes a filter circuit 1 5 is made low in this case, or it 
becomes possible to make small the capacitance of the touch-down capacitor connected to this 
and that filter circuit 1 5 can be sharply miniaturized compared with the conventional common 
noise filter, even if it is in the condition that the canceller 1 8 was added, the miniaturization of a 
noise filter 13 can be realized easily. 

[0028] In addition, in the 1st example of the above, even if it arranges the interphase capacitors 
14a, 14b, and 14c between a filter circuit 15 and a canceller 18 or between a canceller 18 and 
the power electronics device 1 2, they can do the same effectiveness so. 

[0029] (Gestalt of the 2nd operation) The 2nd example of this invention is shown in drawing 2 , 
and only a part which is below different from said 1 st example about this is explained. Namely, in 
this 2nd example, in order to obtain the function of the canceller 18 in the 1st example For 
example, form the ring-like magnetic-substance core 22 which consists of a ferrite, and this 
magnetic-substance core 22 is received. Insert in in the state of the inphase which bundled up 
power-source Rhine 11a, 11b, and 11c and touch-down Rhine 17 of each phase, or number turn 
extent winding of these power-sources Rhine 11a, 11b, and 1 1c and touch-down Rhine 17 is 
carried out so that a turn ratio may be set to 1:1. It is considering as the configuration linked to 
earth terminal 12a of the power electronics device 12 (the example of drawing 2 shows the 
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condition of having wound power-source Rhine 11 a, 11b, and 11c and touch-down Rhine 17 
around the magnetic-substance core 22). He is trying for this to obtain the function as a passive 
canceller in the magnetic-substance core 22 part concerned. 

[0030] According to such a configuration, the common mode noise which flows each phase of 
power-source Rhine 11a, 11b, and 11c comes to generate alternating current magnetic flux in 
the magnetic-substance core 22, and the electromotive force which is going to pass a current to 
the opposite sense occurs in touch-down Rhine 1 7 with the sense with which common mode 
noise flows synchronizing with the above flux reversal. For this reason, the common mode noise 
generated from the power electronics device 12 comes to flow to earth terminal 12a of the 
power electronics device 12 again through the touch-down capacitors 16a, 16b, and 16c, and, 
thereby, reduction of the above-mentioned common mode noise comes to be realized. In 
addition, the common mode noise of an about 5MHz frequency band can be effectively reduced 
from 500kHz in this case. 

[0031] According to the 2nd above-mentioned example, the rise of a manufacturing cost can be 
controlled now, and since what is necessary is just to form the magnetic-substance core 22 in 
order to obtain the function of a canceller, since it is not necessary to give many coils to this 
magnetic-substance core 22, moreover, the miniaturization of the noise filter 1 3 whole can be 
realized. Furthermore, it is also possible to adopt a cheap ferrite core as the magnetic- 
substance core 22, and much more low cost-ization can be realized in this case. 
[0032] (Gestalt of the 3rd operation) The 3rd example of this invention is shown in drawing 3 , 
and only a part which is below different from said 1st example about this is explained. Namely, in 
this 3rd example, in order to obtain the function of the canceller 18 in the 1st example For 
example, form the three ring-like magnetic-substance cores 23a, 23b, and 23c which consist of a 
ferrite, and each magnetic-substance cores 23a, 23b, and 23c are received. Power-source Rhine 
11a, 11b, and 11c and touch-down Rhine 17a and 17b of each phase, [ whether it is in phase 
respectively and each set with 1 7c (each part divided in order to connect with the touch-down 
capacitors 16a, 16b, and 16c in touch-down Rhine 17) is inserted in, and ] Or it is considering as 
the configuration which carries out number turn extent winding of each power-source Rhine 11a, 
11b, and 11c and touch-down Rhine 17a, 17b, and 17c so that a turn ratio may be set to 1:1 (in 
the example of drawing 3 ). The condition of having wound each set of power-source Rhine 11a, 
11b, and 11c and touch-down Rhine 17a, 17b, and 17c around the magnetic-substance cores 
23a, 23b, and 23c, respectively is shown. Thereby, it is considering as the configuration which 
obtains the function as a passive canceller in the magnetic-substance cores 23a and 23b 
concerned and 23c parts. 

[0033] Thus, it sets to the constituted noise filter 13, and in each touch-down Rhine 17a, 17b, 
and 1 7c inserted in or wound around the magnetic-substance cores 23a, 23b, and 23c, a current 
which also cancels the normal mode noise of each phase also comes to occur at the same time 
a current occurs so that the common mode noise which flows each phase of power-source 
Rhine 11a, 11b, and 1 1 c may be canceled. Thus, as a result of the reduction effectiveness's 
working also to the normal mode noise which drops off only by common mode noise, it comes to 
be able to make small capacity of the interphase capacitors 14a, 14b, and 14c formed in order to 
reduce a normal mode noise, and the further miniaturization of a noise filter 13 can be realized. 
Moreover, since the number of the line which it lets pass to each magnetic-substance cores 23a, 
23b, and 23c decreases, each magnetic-substance core 23a, 23b, and 23c can be miniaturized 
now, and much more miniaturization of a noise filter 1 3 can be attained. 

[0034] (Gestalt of the 4th operation) The 4th example of this invention which materialized the 
configuration of said 2nd example is shown in drawing 4 , and only a part which is below different 
from the 2nd example concerned about this is explained. In this 4th example, the common mode 
choke coil 24 as shows the filter circuit 15 in the 2nd example to drawin g 4 has realized. This 
common mode choke coil 24 is what used the ferrite as core materials, and determines that 
permeability according to the frequency band of a noise used as the candidate for reduction. 
[0035] Thus, according to constituted this example, since it ends with the easiest configuration 
of only using one common mode choke coil 24 and the ferrite cheap as core materials of the 
common mode choke coil 24 is moreover used in order to obtain the function of a filter circuit, 
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the manufacturing cost of a noise filter 13 can be reduced. Furthermore, since the impedance fall 
to the noise several MHz or more which had become a problem under the effect of the stray 
capacity between coils can be suppressed by lessening the number of turns of the common 
mode choke coil 24, it becomes possible to raise the noise reduction effectiveness by the 
common mode choke coil 24 in this frequency band. In addition, it is good also as a configuration 
which forms three magnetic-substance cores 23a, 23b, and 23c which replace with the 
magnetic-substance core 22 in this example, and were stated in said 3rd example. 
[0036] (Gestalt of the 5th operation) The 5th example of this invention which added modification 
to the 4th example of the above is shown in drawing 5 , and only a part which is below different 
about this is explained to it. In this 5th example, it replaces with the common mode choke coil 24 
in the 4th example, and has the description at the point of having formed LC filter 25 of T mold. 
Two common mode choke coils 26 and 27 with which it was placed between power-source Rhine 
11a, 11b, and 1 1c by this LC filter 25 at the serial, It is the thing equipped with the touch-down 
capacitors 28a, 28b, and 28c to which the end side was connected at the common node of choke 
coils 26 and 27. The other end side of each touch-down capacitors 28a, 28b, and 28c is 
connected to earth terminal 12a of the power electronics device 12 through touch-down Rhine 
29. In this case, compared with the ferrite core of one common mode choke coil 27 which will 
accept it the power electronics device 12 side, although, as for both the core materials of the 
above-mentioned common mode choke coils 26 and 27, a ferrite is used, it is and the ferrite core 
for common mode choke coil 26 by the side of AC power supply 1 1 is constituted so that it may 
have the permeability beyond an EQC or it. Moreover, the number of turns of the common mode 
choke coil 27 are set as 7 or less times. 

[0037] According to the 5th example of such a configuration, the common mode choke coil 26 
arranged to the AC-power-supply 1 1 side Reduce especially a noise several MHz or less 
effectively, and conversely the common mode choke coil 27 arranged to the power electronics 
device 12 side It comes to reduce a noise several MHz or more effectively, and the bigger noise 
reduction effectiveness comes to be acquired compared with the configuration which formed one 
common mode choke coil 24 like said 4th example as a result. 

[0038] (Gestalt of the 6th operation) The 6th example of this invention which added modification 
to the 5th example of the above is shown in drawing 6 , and only a part which is below different 
about this is explained to it. In this 6th example, after removing the touch-down capacitors 16a, 
16b f and 16c and touch-down Rhine 17 in the 5th example As opposed to the magnetic- 
substance core 22 for constituting a canceller Touch-down capacitor 28a in LC filter 25, Touch- 
down Rhine 29 and power-source Rhine 11a and 11b which were connected to 28b and 28c, 
Insert in in the state of the inphase which bundled up 11c, or number turn extent winding of 
these power-sources Rhine 11a, 11b, and 11c and touch-down Rhine 29 is carried out so that a 
turn ratio may be set to 1:1. It is considering as the configuration linked to earth terminal 12a of 
the power electronics device 12 (the example of dra win g 6 shows the condition of having wound 
power-source Rhine 11a, 11b, and 1 1c and touch-down Rhine 29 around the magnetic- 
substance core 22). 

[0039] Thus, also in the 6th constituted example, the good noise reduction effectiveness is 
acquired, and especially in this example, since it is only sufficient to form 1 set of touch-down 
capacitors 28a, 28b, and 28c as a touch-down capacitor which constitutes a noise filter 1 3, while 
being able to reduce components mark compared with the configuration of the 5th example and 
being able to reduce a manufacturing cost, the further miniaturization also becomes realizable. 
[0040] In addition, in this 6th example, as shown in drawing 7 , LC filter 25 of T mold is good also 
as a configuration which while has and arranges the common mode choke coil 27 between the 
magnetic-substance core 22 and the power electronics device 1 2, and the good noise reduction 
effectiveness is acquired by such configuration as well as ****. 

[0041] (Gestalt of the 7th operation) The 7th example of this invention is shown in drawing 8 , 
and this is explained to it below. In addition, although the example using the noise filter 13 (refer 
to drawing 6 ) in said 6th example explains here, of course, the noise filter 13 in other examples 
may be used. 

[0042] That is, in this 7th example, the noise filter 13 is considered as the configuration 
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contained in the metal case 21 of the power electronics device 12, and the noise filter 13 
concerned is arranged in this case immediately near the switching section 19 which is a noise 
generation source. Moreover, at this time, although it connects with the above-mentioned metal 
case 21 by which an external ground is carried out electrically, touch-down Rhine 29 which 
extends from the touch-down capacitors 28a, 28b, and 28c is constituted so that the leading- 
about die length of touch-down Rhine 29 concerned may become the shortest. 
[0043] Thus, in the 7th constituted example, since it is arranged at the place with the noise filter 
13 nearest to a noise generation source, the level of the noise emitted to space from power- 
source Rhine 11a, 11b, and 11c which connects between a noise filter 13 and the switching 
sections 1 9 can be controlled as much as possible. Moreover, the effect of the inductance of the 
wiring is almost lost by making into the shortest touch-down Rhine 29 which extends from the 
touch-down capacitors 28a, 28b, and 28c. For this reason, since common mode noise becomes 
easy to flow to earth terminal 12a of the power electronics device 12 through the touch-down 
capacitors 28a, 28b, and 28c and it is hard coming to reveal it to an AC-power-supply 1 1 side, 
the noise reduction effectiveness comes to improve. Furthermore, compared with the 
configuration which separates and forms the power electronics device 12 and a noise filter 13 by 
arranging the component part of a noise filter 13 appropriately in the power electro EKUSU 
device 12, the large miniaturization of the whole device containing these power electronics 
device 12 and a noise filter 13 can be realized now. 

[0044] (Gestalt of the 8th operation) The 8th example of this invention is shown in drawing 9 , 
and this is explained to it below. The noise filter 1 3 which shows the cross-section structure of 
the noise filter 1 3 (refer to d raw ing 4 ) in said 4th example, and was mounted in the printed- 
circuit board 30 is contained in the state of sealing in metal casing 31, and, as for this drawi ng 9 , 
the terminal blocks 32 and 33 electrically connected with the printed-circuit board 30 are formed 
in the external surface of metal casing 31. In addition, one terminal block 32 is for connecting the 
power-source side of a noise filter 13 to AC power supply 1 1 through power-source Rhine 11a, 
11b, and 11c, and the terminal block 33 of another side is for connecting the load side of a noise 
filter 13 to the power electronics device 12 through power-source Rhine 11a, 11b, and 11c and 
touch-down Rhine 17. 

[0045] Thus, since the noise emitted to space can be covered with metal casing 31 from wiring 
to which each component part of a noise filter 13 is connected according to the 8th constituted 
example, a radiated noise can also be reduced in addition to the conduction noise which flows to 
AC power supply 1 1. Moreover, the noise reduction effectiveness also comes to go up by being 
able to compress now the occupied volume or occupancy area of a noise filter 13, and moreover 
connecting between each component part with the shortest wiring by the optimal arrangement of 
the components which constitute a noise filter 13, according to such 1 modularization, much 
more. Furthermore, since noise filter 13 the very thing becomes one component, when handling 
becomes easy, in building in the power electronics device 12, there is an advantage which leads 
also to reduction of the components mark and a manufacture man day. 

[0046] In addition, in containing a noise filter 13 in the power electronics device 12 surrounded 
by the metal case 21 like said 7th example, in order for the metal case 21 to cover a radiated 
noise, the case which replaces with the above-mentioned metal casing 31, and consists of 
ingredients other than a metal may be used. 

[0047] (Gestalt of the 9th operation) The 9th example of this invention which added modification 
to the 8th example of the above is shown in drawing 10 , and only a part which is below different 
about this is explained to it. That is, it is considering as the configuration which fills up a resin 
ingredient or an insulating material 34 like silicone gel (equivalent to the gel ingredient as used in 
the field of this invention) with this 9th example in the metal casing 31 which contained the noise 
filter 13. Since it will be fixed by the insulating material 34 by the condition, i.e., the components 
which constitute the noise filter 13 concerned, that the noise filter 13 was covered by the 
insulating material 34 according to such a configuration, the vibratility-proof of the noise filter 13 
concerned improves. Moreover, if the thing excellent in thermal conductivity is used for an 
insulating material 34, it may come to raise the heat dissipation nature of each part article. 
[0048] (Gestalt of the 10th operation) The 10th example of this invention which added 
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modification to the 9th example of the above is shown in drawing 1 1 , and only a part which is 
below different about this is explained to it. That is, in this 10th example, in the noise filter 13 in 
the condition of having been covered with the insulating material 34, the common mode choke 
coil 24 and the magnetic-substance core 22 which constitutes a passive canceller are made into 
the condition of having covered with coverings 35 and 36, respectively, therefore the insulating 
material 34 has not entered these perimeters. Thus, according to the configuration, since the air 
space of a dielectric constant smaller than an insulating material 34 is formed in the 
surroundings of the common mode choke coil 24 and the magnetic-substance core 22, the stray 
capacity of the coil wound around the stray capacity and the magnetic-substance core 22 
between the coils of the common mode choke coil 24 becomes small. For this reason, the fall of 
the impedance of the passive canceller constituted by the impedance list of the common mode 
choke coil 24 with the magnetic-substance core 22 can be prevented, and the noise reduction 
effectiveness can be demonstrated now good. 

[0049] (Gestalt of other operations) Although the noise filter which intervenes all over power- 
source Rhine of a three-phase-alternating-current power source was mentioned as the example, 
it is applicable also to the noise filter which intervenes all over power-source Rhine of a single- 
phase alternative current power source. 
[0050] 

[Effect of the Invention] By the above explanation, according to this invention, the following 
effectiveness can be done so so that clearly. According to the noise filter according to claim 1 , 
since the noise reduction effectiveness of a canceller comes to join further the noise reduction 
effectiveness by the capacitor for noise absorption, and the filter circuit, noise reduction can be 
performed more effectively. Moreover, the amount of noise reduction which a filter circuit pays 
can decrease, and the whole miniaturization can be attained now compared with the case where 
this is used independently. 

[0051] Since what is necessary is just to prepare a magnetic-substance core in order to obtain 
the function of a canceller, while being able to control the rise of a manufacturing cost according 
to the noise filter according to claim 2, the further whole miniaturization can be realized. 
[0052] It comes to be able to make small capacity of the capacitor for noise absorption formed 
in order to reduce a normal mode noise in order that the reduction effectiveness may work also 
to the normal mode noise which drops off only by common mode noise according to the noise 
filter according to claim 3, and the further whole miniaturization can be realized now, since the 
number of the line which it lets pass to each magnetic-substance core moreover decreases, 
each magnetic-substance core can be miniaturized now and the much more whole 
miniaturization can be attained. 

[0053] According to the noise filter according to claim 4, since what is necessary is just to use 
one common mode choke coil which has a cheap ferrite core in order to acquire the noise 
reduction effectiveness etc., low cost-ization can be realized. 

[0054] According to the noise filter according to claim 5, since the filter circuit is constituted as 
a T mold filter which combined two common mode choke coils and touch-down capacitors, the 
bigger noise reduction effectiveness comes to be acquired compared with the case where one 
common mode choke coil constitutes a filter circuit. 

[0055] Since the touch-down capacitor and touch-down KONDENSA ** for cancellers which 
constitute the above-mentioned T mold filter can be made to serve a double purpose, while 
according to the noise filter according to claim 6 being able to reduce components mark and 
being able to reduce a manufacturing cost, the further whole miniaturization is also realizable. 
[0056] According to the noise filter according to claim 7, since it will be arranged at a place with 
the filter circuit nearest to a noise generation source which is a noise reduction means, the level 
of the noise emitted to space from power-source Rhine which connects between noise 
reduction means and the noise generation sources in an electrical machinery and apparatus 
concerned can be controlled as much as possible. 

[0057] Since the noise emitted to space can be covered with metal casing from wiring to which 
between each component part for a noise filter is connected according to the noise filter 
according to claim 8, whole occupied volume or occupancy area can compress now, and, 
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moreover, the noise reduction effectiveness also comes to go up much more by connecting 
between each component part with the shortest wiring according to also being able to reduce a 
radiated noise now and one modularization of whole being carried out in addition to the 
conduction noise which flows to a power source. 

[0058] Since it will be fixed by the component part of a noise filter by the insulating material 
according to the noise filter according to claim 9, the vibratility-proof of the noise filter 
concerned improves. 

[0059] According to the noise filter according to claim 10, since the air space of a dielectric 
constant smaller than an insulating material will be formed in the surroundings of a filter circuit 
and a canceller, the stray capacity in connection with a filter circuit and a canceller becomes 
small, those impedance falls can be prevented, and the noise reduction effectiveness can be 
demonstrated good as the result. 
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[Brief Description of the Drawings] 

[Drawing 1] The noise filter in which the 1st example of this invention is shown, and the circuitry 
Fig. of the circumference of it 

fDrawing 2] The drawing 1 equivalent Fig. showing the 2nd example of this invention 
fDrawing 3] The drawing 1 equivalent Fig. showing the 3rd example of this invention 
fDrawing 4] The drawing 1 equivalent Fig. showing the 4th example of this invention 
[ Drawing 5] The draw ing 1 equivalent Fig. showing the 5th example of this invention 
[ Drawing 6] The drawing 1 equivalent Fig. showing the 6th example of this invention 
[Drawing 7] The drawing 1 equivalent Fig. showing the example of a configuration which 
transformed a part of this 6th example 

[Drawing 8] The drawing 1 equivalent Fig. showing the 7th example of this invention 
[Drawing 9] The sectional view of the noise filter in which the 8th example of this invention is 
shown 

[Dra wing 10] The dra w i ng 9 equivalent Fig. showing the 9th example of this invention 
[Drawing 1 1] The drawing 9 equivalent Fig. showing the 10th example of this invention 
[Drawing 12] The drawing 1 equivalent Fig. showing the conventional example 
[Description of Notations] 

11 power-source Rhine and 12 for a three-phase-alternating-current power source, and 11a, 
11b and 1 1c A power electronics device (electrical machinery and apparatus), A noise filter and 
1 4 1 3 A interphase capacitor (capacitor for noise absorption), A filter circuit, and 1 6a, 1 6b and 
16c 15 The touch-down capacitor for cancellers, In 17, touch-down Rhine and 18 the switching 
section and 20 for a canceller and 19 A load, 21 a magnetic-substance core and 24 for a metal 
case, and 22, 23a, 23b and 23c A common mode choke coil, 25 — an LC filter, and 26 and 27 — 
in a common mode choke coil, and 28a, 28b and 28c, metal casing and 34 show 35 and, as for a 
touch-down capacitor and 29, an insulating material and 36 show covering, as for touch-down 
Rhine and 31. 
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DRAWINGS 
[Drawing 1] 





[Drawing 3] 




[Drawing 4] 
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[Drawing 8] 
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jBc#*$n^^^x^^js^r--^r^r^-2,/c2s6, 

^XfiW^fc--«i±*s*J:5K:tt4. S6«c t 
«*WBt:<*. 

[0019] n«3l9BettOAqiiOJ:9(c. ±ie^@i^ 

«>, ^^^X^^/l/^cDBSSbtS^iT^o 
[0 020] Ht^SS 1 0 fEtSOfSHJCD <fc 5 ±IQHUt 40 
ttt«J 7 * [UBRtf* + >Hz ^ fc: JgMT * C & * B9 

tf, 7-fiU#@BacJP* + >-fe^©«0«:, |ftflttm<fc 

^^X{£^^jm^MfiF«:^»'r^4cI: ; 5«:fcC 
[002 1 ] 50 
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[»w<DHftcD?gs8] <m i (omm<omfSi) &lt, 
wd» i jatwc-^rH i *#jHUtt**&BW-rs. 

i ioiiH7>f>i la, lib, i i cicmm-rzs 

A X*W&t Ztc&XDS A XV a to* 1 3ifiWetf*>tiX 
CCDS << XV a to* 1 3tt, «TOJ:5tt«WEi 

[oo2 2]ip^ 4 ^-rx^^ju* i 3cc*5i>r, «a 

9-f>lla, lib, 1 1 cfiCtott&Afe&MHl 
lffllJOttiBKiaiiKStifcffiPJaV^* 14 a, 14 
b, 14 c (^WCC^^>fX®jRffir3>f r >^Ccffl 

■T £ v;Mr- F ✓ -f X*(Si«-r &fc£>{CRW 6 ftfc 
&(Dr£>& 0 ll7>f> 1 1 a, lib, 11c 

^*5^4±IBtl^l3>7 r >1f 1 4 a, 14 b, 14 c<D 
SffiM<DGL&iCft&2tltc? A JU*HB 1 5 £Ct£ 

Mffi i««cjiar*3 j e>*--F>^x*fi*'r* 
©^ctttt. »*r*^-rxu^i/(cj£Dr*s-r4. a 

l*. — 303^^ F^3-^=J-f;U*»6fiE€> l^CCD 
JbdrHB*fflt>. i8CC-/^XU^3WWl*»^K: 
a^«^ri^>^e^F^3-^^^^<!:gtl6r3>7 :r 

[0 02 3] 3 -/-fX^ -f Jl/^r 1 3^Cfelir, m 
iS7>f>lla, lib, 1 1 cCC*j»S±IB7 -fil/dr 

3>f>tl6a, 16b, 16c(t 

4. cn6 + ^>-fe^ffiJ8iftn>f ; >1f 1 6 a, 16 
b, 16c«, HH(Wj£tS«B7-f>lla l 1 
1 b, 1 1 cte*ft**i«t*S;lv f6fiMW^«»^-f> 
17^i(C/Mt+t>-fe7 1 8CD»?Qa«:gi^$ 

[0 0 2 4] ±fH+ + >-fe^l 8te, m®"7^>l 1 
a, lib, HcK:WSft(»Ml2l<E)iU(C« 
^ntfc!), «B^-Y>1 la, lib, 11 CGD& 

*fe7fflgi3>f>fl6a, 16 b, 16c£iiLT 

niA^a<-r5/cfetc SrriBS«&7>f>i iw&mzti 

tcffi+Q a i^f^«6®^- 1 2 a tcS^S n/cffi^Q b 

[0025]-^ ha^^X«gl 2 

X-/ 9RC/C©X^ yf>«Pl 9«C 

y» 1 9 t«£T i 3 *>^6- hV -f Xtt, 
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2 1 t<OIB0>»aeS«C 1 , Al>t*A«2 0 i^Sffii* 

2 i t<Dm<Dftm&mc2*m^xT~xKm&?z>c 

[0 02 6] C&XStcmfolr YsJX 

\t. tmxmi i^e>*iS5-Y>i i a, iitu 1 1 

g[3i^>^- F X**«»7 > 1 1 a, lib, 1 

[0027] ±gab/c«i5JcJcj:n«, ann i 

4a, 14b, 1 4 c tv a ^^iBl 5 tic&hsj 
F*a-*:a-01'©-f>***>;**ffi< LfcO, 

[0028] m % ±ejm**«cc*^r, aaia^^ 

>tUa, 14b, 14c«, ?^;U*[hI8S1 5<t + 
*>-fe^ 1 StOWi. «l>tt**>-fe^ 1 8 £-rC7-X 30 

[0029] (fil 2 <D^J6<DJ&ffi) M 2 CC 

2iiJt«^stir*5»), «Tc*itco^r«rE*in 

JM£Jltt«8*K>*SMi'r«. BPfe. C©*2 3UiW 

2 2 *«w , c r 2 2 &c*t , &te<omm 

7>f>lla, lib, 1 lcSCj®»7^>17*- 

11a, lib, 1 1 cRzmi&U>l 7*«tttbP 
1 : l£ft&<fc5CC&*->fIg^[n]LT, 
^ho-^xSS12 OSAUR?- 1 2 a JcS^f ^>«fiS 
£t,Tl>£ (B2©Wm WB^-f >1 la, 11 
b, 1 1 cR^SSa-7-r>l 7 4»tt#3T2 2(Ct@ 

[0 03 0] c©J:5tt«J5ttcJ:*itf % H©^>1 1 
a, lib, 1 1 cO^B^SSn^n^ev^:- hV^X 50 
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^#3r2 2*^««aBK*J»^3«6J:9K:a 
0, mm^-Ol 7&ctt, ±EOJ:5a5B««ffc«:HIJH 

-XU* hnx^^tSSl 2^e>^U/c=3^r>^r- F 
-'-YXtt, t£t&^>7 : >'9' 1 6 a, 16 b, 16c*» 
ot»^<9-xu^ha-^^«Bi2©«IIB»l 
2afc8fcftSJ:5CC&»); Cti(c<t 0 JJB3*>*- F 
-/-rx©fi«W3BIStiSJ:5«:a*. ft, COttdfic 
5 0 0 k H z *>6 5 MH z IBOH«»»«©3* 

[0 0 3 1 ] ±IEt/fc»2HffiWcJ:ft«, 
odtttffifcfeKWtWar 2 2*»ti^rafO 

CKDSBttftaT 2 2 CCttifc^ < «K«trrefiW^«: 
[003 2] (*3 OSEMHDJMO H 3 CCtt43HH<Dfll 

3XtkM^stir«so. «Tcntco^ri?iamiH 

*3723a, 23b, 2 3 c *RW, SISft^T 2 
3 a, 2 3 b, 2 3 cfcfcfUT, &ffi<E>^?S7 <Y > 1 1 
a, lib, 1 lcigi7-f>17a, 17b, 17 
c (mmU> 1 7&c4s^rSS&^>f ? >1fl 6 a, 1 
6b, 16c iSS»-r*te«e>«:»*Stife*aB») <t<D 

11a, lib, 1 1 c&t^gfl&^-Ol 7 a, 17 
b % 17c*«tttb*Jl : l±ft*J:5«:tt*->»K 
*B?S1ttt& (H3©«-Ctt, m^^>f>l 

la, lib, 1 1 cRCHSSfi^-fV 1 7 a, 17b, 
17c(DM?:II4tt372 3a t 2 3b, 2 3ctC^ 

3723a, 2 3 b, 2 3 cSWJT^ v^^c^ >*fe-7 

[0 03 3] CCr>J:5CC»JsS3nte^-rX7 1 3 
CCta^T* IS(*372 3a, 2 3b, 2 3c&C»j1j£ 
C^»«0Sti^:Sft»^-Y>l 7 a, 17 b, 17c&C 
«, l«7-f> 1 la, lib, 11 c<D&tB£i£ft* 
n^r>^e- F y X£* * >-fe;i/*T£<fc 5 tcmSS£3^fe*a 

X6c»urfcfiWtt**»<IS*. -/-^ju*-F^-f 
x^ffi^-r^awrs:^ri^tira3>7 r >if i 4a, 

14 b, 1 4cCD^S^/h3<-C^^J:^tC^:0> r >rX 

7*^*1 3tD36tt*/hfflft«e»r»*. « 
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»(4»372 3a, 2 3 b. 2 3 c fc»rJ»<D*«#<i> 
tt<tt*/c«>, *ti?ti<Dmfefc^T 2 3 a, 2 3 b, 

^ -f^*iRl 5*04«:^'rj:^%r3^:>^e- F^s 
-^n-r;b2 4tCcfc^>r||3gUTi^o c©3^>*- io 

[0035] C©<fc5CcaUSRLfc*Safc««:<fcti«. ? 
^^^@B©«t6*S-5fc*«: 1 F^3 

-eCDn^r>*- F^a-^3-/^2 4<D:37Wf 
ilt$K7x7^ V*ffi%lsX\<±Z>frh. SAX? 
-r^*13<i[«Ba3XF*««r*SJ:5K:tt4. 56 
iC, rj*>^- F^a-^3>T^2 4<D^^^cC<-r 20 

l >/t£fcM H z « ±<D S A XtC*f -T £ > t* - X <£T 

f ^ 3 - * n a 2 4 k * y x<gasam* ft ± 

<E«14f*:372 3a, 2 3 b, 2 3 c*tttW*«J«i 1/ 
[0036] (»509KttQStt) H5«:»±eff4X 

>wi«:seH*jsniLfc*«?iia>si 5 mmm^ $ ntfc 30 

55l8fcWCtt % »4 306ffi|{cteW4n*>^-F^3- 
*n-Ol/2 4fcttx.T, ra©LC7^l/^2 5^ 

4>1 la, lib, 1 1 cCcHMfc^j£3ft;fc2ffl© 
n^:>*r- F^a-^n-r;l/2 6M2 7 — 4SffJ*J 
^ a - * :n ;l/ 2 6 2 7 ®£a&#b£CC&tt $ n/c 
gSb^>f r >1f2 8 a, 28b, 2 8ci*mfcfc(D 
T, SJ£i6=i>7 r >1f2 8a, 2 8b, 2 8 c OffeffifflJ 

12©«»fiMFi2a«:»l*S*i'T:c»*. c<2*§^, _h 
E3^r>^r-F^ g -^3-<jl/2 6, 27<Z>n7l#ft 

5* SStHNRl lffl(Dn^:>^:- F^a — ^3^2 6 

2ffliJOfc-5— o^*^*- K^a — *:a-Ol>2 1<DV 

[0 03 7] COJ:^tt«flBD»5«»««:j:ti« % £ so 
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Ml mjecEHl/fca-*:/*-- Ffa-^3-fJl/2 

tc % A7-il/^ hP-^XtSS 1 2ffjCCEaLfcn* 
>^F?3-^>f;b27{t »MHza±©/^X 

Y^2 4%KWfc*^Cj:b^T, <£9*#&^Xffi& 
[0 038] («6CD|OiOKS) H6(C»JJBJR5K 

a, 16b, 16cROlti7^>17^i^± 
r, +t>t7^Mf^/cS!)«fi:a72 2tC*fU 
r, LC7 ^L>#2 5P*gCDS«5n>f r >1^2 8 a, 2 8 

b, 28c^cgg|$n/cSift^^>29im^7Y>l 

la, lib, lie eu^:Biffitt«r*par* 

*\ »^Jfn61l7>f>l la, lib, 1 1 cS 
^»7-/>2 9^Ml : l4tt4J:3«c**- 
>Hg#[i]UT, A'y-x^ ha^xtggl 2<E>@ 
tttt^-l 2aCCSSK-r&«)iEiUrc»* (06CD^"C 
(i, ^®7^>lla, lib, HcMSffl7>f> 
2 9 £aB14f*n 722 fic«ia 0 fcttIB*** ) . 

[0039] cvzsicffif&LtcmemMfflicte^r 

«6^>f r >-9-<tUr, lfflcD&i&^Vf^lf 2 8 a, 2 
8b, 2 8c«StfS»:fitrjeOSft:ab 1 IS 5 SlJStfflCD 

[0040] pa, ccomemB&mcte^r. mi^r 

F^3-^n^;V2 7£, Bttft37 2 2i^7- 
x^hOi^Wll 2i©IBCcEar*«lJ«iL/r 

-f XfiWtMbWW 6 ti £ fc ©r* £ o 
[004 1 ] (SI7 ©ge»<DJ|g«) H 8 CU*#2£W<Djfr 

7jat«^snr*5»3. KTc*icco(,^rsi9B-r4. 

13 (H6#jfK) *«ffl-r*«'rKwr63W. tixomM 
fflvosjzy i 3*«fflur«>S^citt*«& 

[0 04 2] EP^, C(Dm7^JfSWI"C«, ^^X7^;U 

2 lW«CJR||W4««iO'C*J0. C<Dig^, ^S^^ 

1 9(D"T<'i5<{Clga$n^o ^/c, Slft^>f r >1t-2 
8a, 28b, 2 8c^6gtf4S»7-f>2 9«t » 
»r-XSti*JJE*««*2 l(C«RW«c8«Sti& 
fc<£rc&&#, C©i#CC«a«E«»^-r>2 9©3l* 
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[0043] coxstcm&btcmimmmicis^x 

3teEH3ftTl»SC<!:J&>6. -/ -f X? 4 fr* 1 3 i X 
-f**>y»l 9i©IH*oft<«iB7-f > 1 1 a, 1 
lb, 1 1 ■ cfr&ffiWCCtt»3h4y^X©U^I/*« 
«Wlt#*J:9«:ft4. *fc, Sift3>^>^2 8 
a. 2 8b, 2 8cjfc6jgtf*S»^>2 9£«}SK: 

-r>1f 2 8 a, 28b, 2 8 c £iI-?T^7-x F 
&gfc*»l l«tt:KaftllCC< <tt*#6, -/-fXffi* 

x^^isi 2wccy-fX7^^* i sofflogBAga 

"<X S *tl*>J*V-*l>9 FPX#*«g 1 2ROW 

£&£5K:fr& < > 20 
[0044] ( JH8 ©HJfeO^US) H 9 te«#WJII<D3i 

i 3 (S4#M) ©Bfffi»jft*^-j-feor. :/■;> 
FiattfiSOCc^SSSftfcy ^X? ^* l 3», £ 

X3 lOftBCCtt. hfB«Sfi3 0i««WCCS 

«3ftfcSB^3 2, 3 3#RW6*rCl,»4. ft, — # 
©ig-T-6 3 2«. -M 1 3 «« 

7>f>l la, lib, 1 1 c*^UT3£«E«Bl ICC 30 
^1"S/c«)©fcOt**). *fc. «2f<D«BT^3 3 
» k 1 3©fifflfflB*. maH^-f>ll 

a, lib, llcfiC«»7-f>174Mt^ 
il/^ hn~*xt£Sl 2te&j^T£/c&cD4>©-c& 

[0 04 5] CO<t9CC»JSltLfc»85a6ffi|CC<fcti«, 
^-fX7^Wl 3CD^^a5p D p^^gS®^6^ra^ 
tt#S*iS>'-fX4&«4r-;*3 lTilStt^/c^ 

<g#rc£5J;5K:ft£ e gfc, C4>J:9tt 1 40 
ftKJfcDT, 4fr* 1 3*«fifrrS» D ^©*» 

EWCfctK />fX7^^13(D£Wm ttl>tt£ 

4«fc9«:&a 0 /-fX7^^13e»*s — ^ 

<DSRft<fc&5fc«>. flK9»l>#SS0C&£± % A«7-x 

[0046] ft, sjx7 4)\s*\z*mtzm7mmm 

<D£*>K.£mm&2 1 CCHStlfc^»7-xUd7 Fax* 50 
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*«gl 2rtM5«!rrs»^ctt, 2 1 

3 1 CCftiLT^«^O«»J:Da*^-^*tf«B0r 
[0 047] (»9 <DI6S6©JB«) B 1 0 CCtt, ±BB» 
teO, J£tTc*i«:oc^r»tt4»»©«ttWr4. IP 

4*3L«T<b«iSibrc^ 0 cocfc^ft^iaccfcn 

«, y-f X:7^jU* 1 3^iffi!i«f43 4-CS^n/ct^ 
«»tm3 4rHffiS*ifctt«K:jQ:^yt«>, SK-'YX 

^^>b*i 3©iwHBrtbwfti±r*. »stm3 
4cc«ke»tt«cflinfcfc©*«fflirtia. §6Ko<djw» 

[0048] mio (ommcDBm) m 1 1 tc«, ±ib 
ip*>, con ommm-vte, mmtm3 4tc*Qmt> 

titcffi&osjXy 4)1$ l 3fc*si>T % 3*>-t-F 
^ 3 -^3>f;l'2 4<b^^7 , + t>-fe7«t-SI 

tt»3r2 2t^fn^n^-3 5. 3 6-c«-*fctt 

gg<hbr*$0, SfoT, cn6©«H6C»IM5f»3 4» 
-F*a-£=i-f;I/2 4RO«tttt372 2O^0CC, 

t&titra 3 4 j: 9 /h 3 immmossiMtfi&i&s nz> tc 
tf>, 3*>*- -fji/ 2 4 ©«iBia©»ais 

l^«Sft37 2 2 CC«@Sti^:««©i¥jBS*3&i/hS 

> f - * >x3fecf«:satt#3r 2 2 &c <£ 0 SISK sn* 
^ ? * * > *fe ^ CD > tr- ^ >X (DffiT^KS <* C <b 
^^X{B«»**S»cc«air#4J:5«:tt 

[0 04 9 ] (*©ffi<DHSfc©»J«) =«JE8E«iB©« 
[0 0 5 0 ] 

lfat8©-/-fX7^;l/^CdJ:n«, -/-rx®i0^r3>r 
>*a»7^ib*HBCCj:*y-fXiSWa*«:, 36CC 

-^-YXi5«*J:0S»*ff5Ccff(r>fi4J:9«:ftS. */c, 

7 -f ;u ^ Htts&sfta-r ^> y xmm&w/p l , c 

[005 1 ] ffi*3®2fBttCD-/>rX7^Jl/^CCj:ntf, 
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[0 05 2] H}3}8g3iEt!e©>-r X? ^l/^tCtntf. 

matz mmvmi-c t,»a ^ xkjdub^ ^T^-y-©?? 
aa©;*^*^&<&s/c«>. -eti^tiofflitt^nT^/iN 10 

[0 053] ttnOM4fB&<Ds4 Xv -< ;l>*CCj:*"itf. 

[0 05 4] f£5jag5ia«©./'-fX:7 -f-iU^GCtftW:. 

fiSSnrC>S^6> 7 ^JU^[sIifS?rHl(D3^:>*- K 20 

[0 05 5] m$m6tffi<DsAX? ^;^KJ:hlt 
±IBTM7 ^ ;U $ *«fiS-r SJgiftri > f>-9~ i * + > Hz 

[0056] m?m7?m<Ds-<xy omtcxtn^ 

&c&fc£i>£C3KIBgS*iSc£(cftSj!r>e>. 30 

a x{SM^mtm$mm*j<D ; ■< xg&mt ©p«a*ofc 

[0057] nimzvmvs jxv 
mcmmztiz s a xz&mir-z-c3m-czztc&. 

Ifc&T. £#©£W(m£c>«*^S£ffiirc*SJ: 

sic&o. &mm®ff a wima&m-cm&ct 40 
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[0 05 8] if3j?Ji9gSS8©^-fX7 ^U^tCfctxtf. 

y a xv * *$<Dmi&mi,M&Btm-cmm2ti-tcvm 

{c^cS/cft. %&s4X? ^)U5Km1m&i!fifo±■r 
[0059] H!;J0£1 0gBtS©^-fX7^;bf«CJ:n 

ftot. ^tt6©-(>fc'-#>*(ET£KK*C£as-C 

*otemtbxsjxmfi$hm%mic§m-ctfi> 

can *mmn\-$mwk^-t ; -<X7 
•e©jai2©nis§«/£0 

[02] ^|§©^ 2 USSW&^TH 1 ffli30 

[03] *f6Hj©^3iesse»i*^-r0ita^0 
[04] *^Bjo^4Hifew&*-r0iffl^0 

[05] *mMom 5 HS£W£^-T0 1 ffl^0 

[0 6] 6 mmm*m-?m 1 *b^0 

[07] mnemmw^-m^Ltdm&m'bm-mi 

[0 8] *^Bj©m 7 mmwzmtm 1 ra^0 
[09] *mM<Dm8mmm*m-rsjx7 4>u$(om 
®0 

[010] *^Hj©^9Hifet«i4^-r09tBS0 

[011] *^HJ©» 1 O*6S^^T09ffl^0 
[012] WfcfflZfrs-tm 1 tB^0 
[##©iftBj] 

1 1 «=ffl35Effim«K. 11a. lib. 11 cttH?!S5 

l 2«^'7-xui7 ha-^x^g (mm^ 
g) . 13«^-fX7^;l'*, 1 A\*wm^>?>v 

(sAxwrnm^r^y) . 1 stj^^^^iiigg. 1 

6a. 16 b. 1 6 ctt* + ^-fe^fflStfe^^^. 

1 7fcttgitt7-f >. 18tt+t>-fe7, lgt*^^^^ 
>^8P. 2 0tt;g?5. 2 1 B^WMft. 2 2. 2 3a. 

2 3 b. 2 3c«W37. 2 4tt3t>t-Hf a 

2 5ttLC:7 -fJU*. 2 6. 2 7ttat> 
K5=-a-4»3^Jk 2 8a. 28 b. 2 8 c «&ifl! 
n>-r>-9\ 2 9BS«67-f>. 3 1 B^S^-^. 3 
4ltSmttU. 3 5. 3 6 tt# ;<-£7n-T. 
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